For tissue specific gene expression and reporters in transactivation assays, DNA fragments were inserted into pRedRoot-GUS using Kpn1 and Sma1 restriction sites. For pRedroot-GUS reporters, mutations on AW-box or CTTC motif of LjPT4 promoter were introduced by overlap extension PCR, using proLjPT4-Kpn1-F/proLjPT4-Sma1-R primers in combination with the overlapping primers designed for mutations (4) , and then inserted into Kpn1 and Sma1 restriction sites. For
pRedRoot-4*mCTTC-35Smin-GUS reporters, pRedRoot-F/pRedRoot-R primers in combination
with the overlapping primers 4mCTTC-F/4mCTTC-R were used. The coding sequence (CDS) of transcription factors was amplified by RT-PCR and cloned using gateway technology (Thermo Fisher) into the destination gateway vector pGWB6-GFP and pGWB2 for transactivation assays and lipid measurement, respectively. For protein purification, CDS for the transcription factors was recombined into modified pGEX-6p-1 gateway vector. For subcellular localization, overexpression and ChIP-qPCR in L. japonicus, pUB:CBX1-YFP (CBX1 fused with VENUS YFP) was generated through Golden Gate cloning. pUB:CFP (Cerulean CFP) and pUB:YFP were used as negative controls. All primers used for cloning are listed in Table S3 .
Mycorrhization rate
Roots of Gifu129 and cbx1 mutants were stained with trypan blue and mycorrhization rate was calculated as described before (5) . Stained root tissues were classified into five groups under microscope: no colonization, only hyphae (H), hyphae with arbuscules (A+H), hyphae with vesicles (V+H), and hyphae with arbuscules and vesicles (A+V+H). The percentages of each group were calculated accordingly.
Transformation of hairy roots and leaves
The transformation of L. japonicus hairy roots was performed as described previously with minor modification (6) . L. japonicus seeds were surface sterilized and grown in a vertical MS medium for 6 days. The hypocotyl of each seedling was infected by Agrobacterium rhizogenes ATCC strain 15843 which contains the plasmid of interest using a needle. After 25 days, emerging hairy roots were selected under a fluorescence microscope (Zeiss, Axio10 Zoom. V16). Non-fluorescent roots were excised. Fluorescent roots were then used for RNA extraction or ChIP. The transformation of potato hairy roots was performed as described before (7) . For ectopic expression, leaves of Nicotiana benthamiana were infiltrated with Agrobacterium tumefaciens strain LBA4404.pBBR1MCS virGN54D containing pGWB6-GFP-CBX1 or pGWB6-GFP in the presence of the anti-silencing A. tumefaciens strain 19K (8, 9) .
Protein purification and EMSA
To screen for proteins that bind LjPT4 promoter, Rhizophagus irregularis and Gigaspora margarita inducible genes coding for two GRAS proteins (chr3. Purified recombinant proteins tagged with GST were subjected to electrophoresis mobility shift assay (EMSA) to identify proteins binding to a Cy5-labeled 48-bp LjPT4 promoter fragment containing CTTC CRE (Table S1 ). Protein purification was performed as described before (11) .
Briefly, the GST-tagged recombinant proteins were purified in extraction buffer (25 mM Tris-HCl pH7.5, 150 mM NaCl, 1mM DTT and PMSF) with Glutathione-Agarose (Sigma, G4510) and subsequent eluted in elution buffer (50 mM Tris-HCl, pH 9.0, 7.5 mM reduced glutathione). For Cy5 labeled DNA probes, oligonucleotides were synthesized and labeled with Cy5 at their 5' end (Sigma-Aldrich) and annealed at 95° C for 10 min. For EMSA, the 20 µl reaction mix (10 mM Tris-HCl pH 7.5, 0.25 mM DTT, 2 µg polydI/dC, 10% glycerol, 5 mM MgCl2, 10 mM KCl, 500 nM dsDNA probe and 500 ng recombinant protein) was incubated on ice for 30 min followed by loading on a 3.5% polyacrylamide gel. The gel was run for 30 min prior to loading. The autoradiographic image was captured with ChemiDoc (Bio-Rad).
For competition assays, oligonucleotides were synthesized and annealed as described above.
Subsequently 10 to 100-fold more competitor than Cy5-labeled probe was added to the reaction prior to incubation. For fine mapping of the CBX1-CTTC motif interaction at single-nucleotide resolution, a series of point mutations on TTCTTGTTC was synthesized and labeled with Cy5 at the 5' end (Table S1 ). To map the regions required for DNA binding, a series of truncated CBX1 versions were generated (Table S3) , and equal amounts of purified protein were used for EMSA studies. Probes and respective competitors are listed in Table S1 .
RNA isolation and quantitative real-time RT-PCR Analysis
Total RNA was extracted using the NucleoSpin® RNA Plant extraction kit (Macherey Nagel).
Around 0.8 μg RNA was treated with DNase (Promega) and cDNA was synthesized using RevertAid™ H Minus Reverse Transcriptase (Thermo, EP0451). Gene expression was quantified by real-time PCR (ABI 7300) using the SYBR® green PCR master mix (Thermo Fisher). Thermo cycler conditions were 50 °C for 2 min, 95 °C for 10 min, 40 cycles of 95 °C for 15sec, and 60 °C for 1 min. For L. japonicus experiments, Ct values were normalized with the endogenous housekeeping gene Ubiquitin, and the normalized respective gene expression (2 -ΔCt ) was log10 transformed for plotting and statistical analysis (12, 13) . For potato and tobacco experiments, Ct values were normalized with StEF1α or NbEF1a. The gene specific primers used in this work are listed in Table S4 .
Phylogenetic Analysis
Amino acid sequences of AP2 family members from A. thaliana and L. japonicus were downloaded from the PlantTFDB database (http://planttfdb.cbi.pku.edu.cn) and L. japonicus database (http://www.kazusa.or.jp/lotus/), respectively. Redundant sequences were removed.
Sequences were aligned using ClustalX2 and the phylogenetic trees were generated by maximum likelihood method using MEGA7 (14) . Bootstrap values were calculated using 1000 replicates.
Homologs from other species were searched in publicly available genomes using BLASTp (NCBI)
and hits with an e-value < 10 -90 were selected for the phylogenetic analysis. The neighbor joining method was used in MEGA6.06. Bootstrap values were calculated using 1000 replicates.
The L. japonicus HA1 (LjHA1) gene encoding the ortholog of M. truncatula proton-ATPase HA1 (15, 16) was cloned in accordance with the phylogenetic analysis and its mycorrhiza-specific expression profile. The N. benthamiana genes (NbHA8, NbBCCP2 and NbFatM1) and S.
tuberosum genes (StHA8, StBCCP2 and StFatM1) encode the orthologs of S. lycopersicum (SlHA8, SlBCCP2 and SlFatM1) which are mycorrhiza-induced (17, 18) .
Histochemical GUS Analysis
For histochemical analysis of CBX1 tissue expression patterns, the 1.9 Kb DNA fragment was amplified from the CBX1 promoter region to construct pRedRoot-pCBX1:GUS which was subsequently introduced into hairy roots of Gifu-129 using A. rhizogenes-mediated transformation.
Transformed hairy roots were harvested at six weeks post inoculation (wpi) of R. irregularis.
Magenta GUS staining was used to detect the GUS activity and WGA-Alexafluor 488 fluorescence detection was used to identify fungal structures in root tissues. Fluorescence imaging was performed with a Zeiss fluorescent microscope (Axio Imager.D2 or Axio10 Zoom. V16).
To investigate the regulatory role of CTTC CRE in L. japonicus, the 1. 
Sub-cellular Protein Localization
The 4-week-old L. japonicus transgenic hairy roots harboring pUB:CBX1-YFP were used for localization of the subcellular fusion protein in the absence of R. irregularis as described (5).
Fluorescence images were taken with a confocal microscope (Leica TCS SPE).
A. tumefaciens harboring pGWB6, pGWB6-CBX1, pGWB6-CBX1 or pGWB6-CBX1 , respectively, was co-cultured with A. thaliana cells as described above. Five days later, cells were stained with DAPI (Sigma) and images were taken immediately with confocal microscopy.
ChIP, ChIP-seq and ChIP-qPCR
ChIP experiments were performed as described with modifications (19) . overnight. After DNA purification, 14 µl ddH2O was added to resuspend the pellet. For ChIP-seq, 9 µl per sample (around 2~100ng) was used to construct libraries which were subjected to Illumina
HiSeq sequencing at the Cologne Center for Genomics (CCG) (http://portal.ccg.unikoeln.de/ccg/). For ChIP-qPCR, the purified DNA from input and ChIP samples was diluted 50
times and 3 µl were used as template for real-time PCR. Three to five technical replicates were utilized for each sample. EVAGreeen dye (Biotium) was used to fluorescently label nucleic acids and PCR was carried out with Bio-RAD CFX384 real time system (20) . Primers used are listed in Table S5 . After normalizing with input, fold enrichment was calculated by comparing with CFP ChIPed sample using anti-GFP at each locus (21) .
ChIP-seq data analysis
Over 30 M single reads with 36nt read length per sample were generated. Quality control of raw reads was performed in FASTQC. Reads were mapped to the L. japonicus genome version 3.0 with bowtie2 using sensitive parameters (22) . Only uniquely mapped and non-duplicated reads were extended to reach fragment size of 300 bases using bedtools slop (23) . The coverage was generated by deeptools bamCoverage, normalizing to RPKM (Reads Per Kilobase per Million mapped reads, bin size: 5) (24), which was then used for IGV view (25, 26) . Peak calling was performed using the Homer suite (27) . Peaks were extracted by the function findPeaks with a threshold of two-fold enrichment relative to the input and two-fold local enrichment. Specifically enriched peaks were identified by Homer getDifferentialPeaks with more than two-fold enrichment comparing with CFP ChIPed by anti-GFP as control. The Pearson correlation coefficient of two replicates was calculated in deeptools plotCorrelation. Peaks which overlapped minimum 50% between the two replicates were extracted using bedtools intersect and annotated with Homer's annotatePeaks. Manual annotation was performed to distinguish the different genomic regions such as 5' and 3' UTR. A Venn diagram was created using mycorrhizal regulated genes from RNAseq and ChIP-seq targets of CBX1. For GO term analysis, the protein sequences of the 136 CBX1 targets (Dataset S1) were used to blast against the "green plants" database with default settings in Blast2GO version 4.1.7 followed by manual curation according to literature (28, 29) . The RAM2 gene is missing from genome version 3.0 of Lotus japonicus and thus its genomic sequence (accession number KX823334 and KX823334 (30)) was added manually to the end of chromosome 0 which contains unassembled genomic fragments. The same ChIP-seq pipeline was applied again using RAM2 integrated in the genome sequence of L. japonicus which gave highly comparable results and RAM2 was identified in the target list with significant homer peak in its promoter region (SI Appendix, Fig. S9 ).
RNAseq data analysis
RNA samples were prepared as described before (31) . Briefly, around 1µg DNA-free RNA from Gifu-129 in the presence or the absence of R. irregularis under low Pi condition (5 µM NH4H2PO4) and high Pi condition (7.5 mM NH4H2PO4) was used for transcriptome analysis. Library construction was performed according to the manufacturer´s protocol (Illumina, TruSeq™).
RNAseq was performed on Illumina HiSeq2000 at the CCG. The paired-end RNA-seq reads were quality trimmed using Trimmomatic (per base quality score in the start and end of the reads ≥ 20) 
Lipid extraction and quantification of Triacylglycerol (TAG)
Lipids were extracted from infiltrated tobacco leaves as described (36) . Briefly were added prior to phase separation. One-tenth of the organic phase was used for analysis of fatty acids from total lipids. The residual organic phase was dried under a stream of N2, then resuspended in n-hexane and used for solid phase extraction (SPE; 1 ml bed volume; Phenomenex)
of TAGs using a n-hexane:diethylether gradient. Columns were washed with 99:1 nhexane:diethylether (v/v) and TAGs were eluted with 95:5 n-hexane:diethylether (v/v). To generate fatty acid methyl esters (FAMEs), collected TAG-fractions and aliquots from total lipid extracts were dried under N2 and incubated with 1 N methanolic HCl (Sigma) at 80 °C for 20 min and then extracted with n-hexane and 0.9 % NaCl (w/v). FAMEs were analyzed on a gas chromatograph with flame-ionization detector (GC-FID, Agilent 7890A Plus GC) as described previously (37) .
Plot generation and Statistics
Box plots and dot plots were generated using ggplot in R. Barplots were generated in Excel. To ensure equal variance, gene expression data was log10 transformed and then plotted. The Shapiro- 
(Niben101Scf04639g06007.1), NbBCCP2 (Niben101Scf12165g00003.1) and NbFatM (Niben101Scf04024g01005.1). For Competition assay of CBX1 on CTTC in LjPT4 promoter (used in Fig 1B) CTTC LjPT4-
For CBX1 DNA-binding preference on the CTTC motif (used in Fig. 1D )
5'-GTTTAGGAGATGTTAACAAGAAGGAGATGTGACCA-3' For binding affinities of truncated CBX1-CTTC motif (used in Fig. 1F ) Fig S12A) LjPT4-AW-F
For binding affinities of truncated CBX1 on AW-box (used in
[Cy5]5'-AACTTAGGACTACACGTCCA-3' LjPT4-AW-R 5'-TGGACGTGTAGTCCTAAGTT-3' LjPT4-mAW-F
[Cy5]5'-AATTCAAGACTACAtaTCCA-3' LjPT4-mAW-R 5'-TGGAtaTGTAGTCtTgAaTT-3' For CBX1 binding on AW and CTTC (used in S12B) 
RAD1-attB1: GGGGACAAGTTTGTACAAAAAAGCAGGCTCTATGTC CCCTCCTCTTTATAGTG RAD1-attB2: GGGGACCACTTTGTACAAGAAAGCTGGGTCTTAACA TTTCCAGCAAGAAGCTG Constructs for overexpression by Golden Gate cloning pUB:CBX1-YFP (LIII UB-CBX1-YFP/UB-CFP) CBX1-BsalF: ATGGTCTCACACCATGGGGAAACTCTCACAGCA CBX1-BsalR: ATGGTCTCACCTTAACCTTCAAGCCTTCAAAGTC Table S4 : Primers for RT-PCR.
Primers for RT-qPCR
Lj4g3v2268720-F: TGGTTGGATTGACAGAGCCT Lj4g3v2268720-F: CTCTCCGTTGTCAGGTCTGT LjFatM Lj5g3v2169500-F: GGTGATGGTTTTGGGGCAAC Lj5g3v2169500-R: GCGTCTTGTTTTCCGGTTCA Full length CBX1 LjCBX1-1F: ATGGGGAAACTCTCACAGCA LjCBX1-1137R: TTAAACCTTCAAGCCTTCAAAGTCA Ntermianl CBX1 LjCBX1-1F: ATGGGGAAACTCTCACAGCA LjCBX1-692R: TCAGAGGTGGTAACTTTGGTGT Semi RT for Ubiquitin LjUbF: CGTGAAGGCTAAGATCCAGGATAAG LjUbR: CGATACTACTTGTTCAAGAGGGGC oxCBX1 oxCBX1-F: CTGATTTGTCAACGCCAGCT ox-R: TCCTCCACCTCCCTTAAC Table S5 : Primers for ChIP-qPCR.
Primers for ChIP-qPCR

P1
ChIP-LjPT4-Fn:GCCACAAGCTAGAGAATTCTA ChIP-LjPT4-R:GGTAACACAGAAATGGACGTGT P2 qLjPT4-F: TCCAAGCGGAGCAAGACAAG qLjPT4-R: TTCTGTGTGAGGTTCTGGCTGTAG P3 LjPT4-1-F:GGGGTTTGGAGAGAGTGTGA LjPT4-1-R:TCGACCAATTTTGACGTTGA P4 LjPT3-F:GTCTATGCAGCATGAACTATG LjPT3-R:GTAACTTGCTCCAAAGCCTATTC MIG1 ChIP-pMIG1-F:GACACACAAGAGACATGACT ChIP-pMIG1-R:GTGGCCTGCATATAGAAAGCC
MIGlike1
ChIP-pMIL1-F:GGTTTTGTTTGGACCCTTGC ChIP-pMIL1-R:GGGGTGGAATCATGCAACTT
MIGlike2
ChIP-p MIL2-F: GAAACAGAGGGCGAATGTGG ChIP-p MIL2-R: AGATCCGAACAAACCATGAAGT (Table S4 ). The experiment was repeated independently with similar results. and FatM with overexpressed GFP or CBX1, respectively, in N. benthamiana leaves (n=7) or S.
tuberosum hairy roots (n=3). Student's t-test was used. *, P <0.05; ***, P <0.001. Three independent experiments were performed with similar result. (A) Levels of total fatty acid content were similar in tobacco leaves overexpressing CBX1 or GFP, respectively. (B) TAG accumulated in tobacco leaves overexpressing CBX1. Fatty acid methyl esters (FAMEs) from total fatty acids or eluted TAG were analyzed using GC-FID. GFP was used as negative control. Bars represent mean ± SD (n=7). Student's t-test was used. *, P <0.05; ***, P <0.001. The experiment was performed twice independently with similar results. Table S1 . 
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